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1CHAPTER 1 
INTRODUCTION
1.1  Introduction 
 Major construction problem related to structure on soft soils such as peat are 
low shear strength and large compressibility.  In particular, the high water content 
and low dry density gives peat exceptionally low shear strength.  In addition, since 
peat is still in the process of decomposition, the stability of any structure build on 
peat soil would be affected by the overall change of peat soil with time.  Hence, the 
construction over peat deposit may experience bearing capacity failure and excessive 
settlement.  Because of the low shear strength and hence the low bearing capacity, a 
surface foundation on peat has to be generally improved before any engineering 
works can commence.  Conventional solution is to replace the poor soil by suitable 
imported fill materials.  This practice is naturally very expensive.  In addition, there 
must be an environmentally acceptable location to waste excavated soil within an 
economically acceptable haul distance (Jarret, 1997).  This method also need 
maintenance work related to long term settlement and horizontal movement 
(Magnan, 1994).
2 Simple preloading and surcharge is used as an alternative method to reduce 
post construction settlement.  The surcharge is left in place until most of preliminary 
settlement is completed before the thickness of the fill is reduced to the thickness of 
final design.  Problem related to this method is the initial thickness of the fill is very 
small due to low shear strength, thus application of surcharge preload takes a 
significant amount of time to complete.  A more realistic method is the stage 
construction method in which the thickness of the fill could be improved 
subsequently to the increases of the shear strength of the soil.  Other effective 
method for the improvement of peat deposit is the application of vertical drain which 
is effective as long the possibility of peat particle blocking the drainage path could be 
minimized.  However, the effectiveness of the strip drains may be additionally 
limited by deterioration and buckling of the drain and the consequent decline in 
discharge capacity. 
 Stage construction on peat deposit is performed by utilizing the excavated 
soil from canals on the left and right sides of the construction site.  The excavated 
soil is used as fill material on the construction area to increase the overburden 
pressure and subsequently increase the shear strength of the soil and reduce the 
amount of post construction settlement.  The geotextile and geogrids can be laid on 
the top of the organic soil fill as separator to reduce loss of good quality fill material 
and to distribute contact pressure on the embankment base.  At the same time, the 
geotextile and geogrids serves surface reinforcement. 
 The fill induces a consolidation pressure, thus increases the shear strength of 
the peat.  Laboratory compression tests have to be performed in order to estimate and 
take into account the rate of increase of undrained shear strength as a function of 
consolidation and subsequent densification of peat.  The undrained shear strength of 
peat is typically determined by vane shear in the field and undrained triaxial 
compression test in the laboratory.  The ratio of increase can be applied to the in-situ 
shear strength obtained from vane shear test.  Therefore the thickness of fill for each 
stage can be increased as a consequence of the increase in shear strength. 
3 Based on his study, Magnan (1994) suggested a ratio of shear strength 
increase due to increase in overburden pressure of 0.5 for peat soil. Furthermore, Edil 
and Wang (2000) collected normalized undrained strength (cu/?’3c or cu/?’1c) as a 
function of organic content for all peat and organic soil.  The study showed that 
fibrous and amorphous peat presents no perceptible differences and gives an average 
normalized undrained strength to consolidation pressure of 0.59 with most of the data 
falling between 0.5 and 0.7.  These cu /?’v values appear unusually high compared to 
the typical values for inorganic clays that lay between 0.2 and 0.25.  Chen and Tan 
(2003) found that the ratio of shear strength increase due to consolidation for clay 
obtained from Klang, Malaysia is 0.25.  No published data for the ratio of shear 
strength increase for peat found in Malaysia.
1.2 Problem Statement 
 Initial stability of construction on peat is the most critical problem due to low 
undrained shear strength of peat in normally consolidated state and hence low 
bearing capacity of foundation soil.  However some researches found that shear 
strength could increase significantly upon consolidation.  This study evaluates the 
increase of shear strength of fibrous peat due to consolidation pressure by comparing 
the results of triaxial compression test done on samples prepared under specified 
consolidation pressures at laboratory to the initial strength obtained from field vane 
test.
1.3 Objectives of study
The objectives of this study are: 
1. To study the effect of consolidation pressures on shear strength increase of 
peat.
2. To quantify the ratio of shear strength increment of peat soil obtained in 
Pontian based on triaxial compression test under UU condition. 
41.4 Scope of Project
 The study focused on the shear strength characteristics of fibrous peat soil 
and the increase of the shear strength due to consolidation.  The soil samples were 
remolded samples prepared from peat samples obtained at Kampung Bahru, Pontian, 
Johor.  The triaxial compression test (BS 1377-7) was used to determine the shear 
strength parameters.  The results were compared with published data. 
